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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a circuit from becoming expensive by 
constituting DC cut capacitors which connect a high frequency input (output) pin and 
(or) first output (or input) pin and (or) second output (or input) pin with a pellet in 
terms of high frequency of capacitor parts different from the pellet. 
SOLUTION: A pellet 1 is assembled on the island 2 of a lead frame and chip 
capacitors being capacitor parts are assembled near the inner ends of an input pin 4, 
a first output pin 5 and a second output pin 6. First, and second ground pads PG1 and 
PG2 are connected to the island 2 by wire bonding and first and second control pads 
PC1 and PC2 are connected to first and second control pins 7 and 8 by wire bonding. 
The input pad P1 and the first and second output pads P01 and P02 are connected 
on the surfaces of the DC cut capacitors C1 by wire bonding. 



* NOTICES * 



JPO and INPIT are not responsible for any 



damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In high frequency changeover switch circuit IC which carries out high 
frequency connection of said high frequency input (or output) pin to said 1st output 
(or input) pin or said 2nd output (or input) pin alternatively with a signal which is 
provided with the following and given to said control pin, said high frequency input (or 
output) pin, And (or) high frequency changeover switch circuit IC, wherein said pellet 
is provided with a DC cut capacitor which connects the 1st output (or input) pin and 
(or) the 2nd output (or input) pin, and said pellet in high frequency in a capacitor part 
article of a different body. 
A high frequency input (or output) pin. 
The 1st output (or input) pin. 
The 2nd output (or input) pin. 

A pellet which integrated circuit composition is carried out and is electrically 
connected with a control pin at said each pin. 

[Claim 2]As for said DC cut capacitor, connection fixation of the electrode of a 
method of one is carried out to each of said high frequency input (or output) pin, said 
1st output (or input) pin, and (or) the 2nd output (or input) pin, The high frequency 
changeover switch circuit IC according to claim 1, wherein wire bonding connection of 
the electrode of another side is carried out to said pellet. 

[Claim 3]1st junction-gate type FET that is equipped with the following and to which 
said pellet connects said input pad and said 1st output pad, 2nd junction-gate type 
FET that connects said input pad and said 2nd output pad, 4th junction-gate type 
FET that connects junction-gate type FET, and the 3rd said 2nd output pad and said 
ground pad that connects said 1st output pad and said ground pad in high frequency 
in high frequency is included, Said 1st and 4th junction-gate type FET is turned on 
with a control signal simultaneously given to said control pad. - OFF control is carried 
out, Said 2nd and 3rd junction-gate type FET is constituted so that OFF-ON [ with a 
signal simultaneously given to said control pad ] to said 1st and 4th junction-gate 
type FET complementarily, Said high frequency input (or output) pin by which said DC 
cut capacitor corresponds, An electrode of a method of one is attached to said 1st 



output (or input) pin or said 2nd output (or input) pin, Said control pad and a ground 
pad correspond, respectively, wire bonding connection is carried out to a control pin 
ground pin, and said input pad, the 1st output pad, and the 2nd output pad correspond, 
and Said high frequency input (or output) pin, High frequency changeover switch 
circuit IC, wherein wire bonding connection is carried out to an electrode of another 
side of said DC cut capacitor to a pin with which the 1st output (or input) pin and the 
2nd output (or input) pin are directly equipped to a pin which is not provided with a 
DC cut capacitor. 

A pellet which has an input pad, the 1st and 2nd output pad, a ground pad, and a 
control pad as a bonding pad, a high frequency input (or output) pin as an external 
terminal, the 1st output (or input) pin and the 2nd output (or input) pin, a ground pin, 
and a control pin. 

A DC cut capacitor which becomes with a chip which it has every said high frequency 
input (or output) pin, said 1st output (or input) pin, and (or) said 2nd output (or input) 
pin. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to switching circuit IC which comprised a 
junction-gate type field effect transistor (following junction-gate type FET) like a 
MES field effect transistor (henceforth, MESFET) in detail about high frequency 
changeover switch circuit IC (henceforth, switching circuit IC). 
[0002] 

[Description of the Prior Art]The example of switching circuit IC which changes at 



high speed like the transceiver change of the antenna of a cellular-phone machine is 
explained with reference to drawings. Drawing 2 is a top view shown notionally. 
Generally, that the loss (loss) of the high frequency signal transmitted from an input 
to an output is small, that the input and the output have dissociated in high frequency, 
operating to a broadband with low power consumption by a single power supply, etc. 
are required as performance of a high frequency changeover switch circuit. When a 
circuit is constituted, for example from depression type MESFET, in spite of 
controlling the MESFET itself by a negative voltage signal, it is controllable by a 
positive voltage signal preferably. 

[0003]Then, the principal part of such a switching circuit is constituted as the pellet 1 
for example, on a GaAs substrate. This pellet 1 is provided with each bonding pad of 
input pad PI, the 1st and 2nd output pad P01, P02, the 1st and 2nd ground pad PG1, 
PG2, the 1st, the 2nd control pad PC1, and PC2. A circuit, MESFETQof ** 1st1 
connects output pad POof ** 1st1 with input pad PI. MESFETQof** 2nd2 connects 
output pad POof ** 2nd2 with input pad PI. MESFETQof ** 3rd3 output pad POof ** 
1st1, and ground pad PGof ** 1st 1. It connects with 1st ground pad PGthe 1 side in 
high frequency via the direct-current cut capacitative element C. MESFETQof** 
4th4 has connected output pad POof ** 2nd2, and ground pad PGof ** 2nd 2 to 2nd 
ground pad PGthe 2 side in high frequency via the direct-current cut capacitative 
element C. 

[0004]And the 1st, the 4th MESFETQ1, and the gate of Q4 are connected to control 
pad PCof ** 1st 1 via the resistance element R, respectively, and the 2nd, the 3rd 
MESFETQ2, and the gate of Q3 are connected to control pad PCof ** 2nd 2 via the 
resistance element R, respectively. 

[0005]Such a pellet 1 is attached on the island 2 of a leadframe. For example, this 
island 2 is connected with the ground pin 3, and the 1st and 2nd ground pad PG1 and 
PG2 are connected to the island 2 by wirebonding, respectively. Similarly, wire 
bonding connection of input pad PI, the 1st and 2nd output pad P01, P02, the 1st, 
the 2nd control pad PC1, and PC2 is carried out to the input pin 4, the 1st and 2nd 
output pin 5, and the 6 1st and 2nd control pin 7 and 8, respectively. Then, it closes 
by the resin 9 and is set to switching circuit IC10. 

[0006]Next, the directions for this switching circuit IC are explained. The external 
connection of this switching circuit IC10 grounds the ground pin 3, as shown in 
drawing 2, The input pin 4 is connected to the antenna circuit 1 1 via DC cut capacitor 
CO, the 1st output pin 5 is connected to the sending circuit 12 via DC cut capacitor 
CO, and the 2nd output pin 6 is connected to the receiving circuit 13 via DC cut 
capacitor CO. Then, switching control of the complementary control voltage signal is 
given and carried out to the 1st control pin 7 and 2nd control pin 8. MESFET which is 
constituted according to this switching circuit containing the external capacitor CO, 
giving and driving negative control voltage to a gate. Since the circuit is floating in 
direct current by the two direct-current cut capacitative elements C inside three the 



external capacitors CO and pellets, positive H and L voltage signal can be given and 
controlled to the control pins 7 and 8. 

[0007]Although the control pin 7 is set to OV, for example according to this switching 
circuit, OV will be given to a gate MESFETQ1 if voltage of the control pin 8 is set to 
3V, and the source drain is being pulled towards OV according to the opposite 
direction leakage current of the gate, since 3V is given to the gate of MESFETQ2 
connected to it, if voltage becomes low, current will flow in from the gate of 
MESFETQ2 — voltage — gate voltage (3v) — a part for gate junction voltage — it 
maintains on low voltage. Therefore, MESFETQ2 to which gate voltage higher than the 
voltage is given turns on, and MESFETQ1 by which voltage (OV) sufficiently lower 
than it is given to a gate turns off. And since MESFETQ1 turns off MESFETQ3, since 
3V is given to a gate by float, a source drain is turned on. And since positive voltage 
is given since MESFETQ2 turns on MESFETQ4 and the drain has connected it to it, 
and OV is given to a gate, it certainly turns off. That is, the input pin 4 is connected 
with the 2nd output pin 6 in high frequency, and the input pin 4 and the 1st output pin 
5 are intercepted. Conversely, if the control pin 8 is set to OV and voltage of the 
control pin 7 is set to 3V, the input pin 4 and the 1st output pin 5 will flow, and the 
input pin 4 and the 2nd output pin 6 will be intercepted. 
[0008] 

[Problem(s) to be Solved by the Invention]According to the above-mentioned 
switching circuit IC, the capacitative element C which carries out a direct-current cut 
with grounding is constituted in the pellet 1, but DC cut capacitor CO of the input- 
and-output portion is made external. Although comparatively small capacity value may 
be sufficient as the capacitative element C grounded in high frequency, since a loss 
will arise if small, the thing of an input output section needs what has large capacity. 
It is because an expensive GaAs substrate will be occupied greatly and a result pellet 
(therefore, switching circuit IC) will be made expensive, if it is going to provide the 
capacitative element of large capacity in the pellet 1. However, when using it, few 
directions of external parts are preferred. Then, this invention provides switching 
circuit IC which equipped the output pin with the DC cut capacitor, without becoming 
so expensive. 
[0009] 

[Means for Solving the Problem]This invention in order to solve the above-mentioned 
technical problem A high frequency input (or output) pin, The 1 st output (or input) pin, 
the 2nd output (or input) pin, and a control pin, Integrated circuit composition is 
carried out and it has a pellet electrically connected to said each pin, In switching 
circuit IC which carries out high frequency connection of the high frequency input (or 
output) pin to the 1st output (or input) pin or the 2nd output (or input) pin 
alternatively with a signal given to a control pin, A high frequency input (or output) pin, 
the 1st output (or input) pin, and (or) the 2nd output (or input) pin, Switching circuit 
IC, wherein said pellet is provided with a DC cut capacitor which connects said pellet 



in high frequency in a capacitor part article of a different body is provided. Since a DC 
cut capacitor is built in in all the output pins or 1 minute according to the above- 
mentioned composition, external parts decrease when using it and it is convenience. 
And since this DC cut capacitor uses a chip which does not enlarge a pellet with high 
cost per unit area, but is similar to a thing conventionally required as external parts 
since it does not build in a pellet, it does not serve as a big cost hike. 
[0010]As for said DC cut capacitor, connection fixation of the electrode of a method 
of one is carried out to portions of a high frequency input (or output) pin, the 1st 
output (or input) pin, and (or) the 2nd output (or input) pin by which a resin seal is 
each carried out, What is necessary is just to constitute so that wire bonding 
connection of the electrode of another side may be carried out to said pellet. 
[0011] 

[Embodiment of the Invention]Switching circuit IC of this invention is provided with 
one high frequency terminal of one side called a "high frequency input (or output) pin" 
in a claim. And it has two high frequency terminals of the other side called "the 1st 
output (or input) pin" and "the 2nd output (or input) pin" in a claim. And alternative 
connection of one of one side and the other side is made in high frequency. And the 
signal which can be passed may be bidirection, one side may be an input terminal, the 
other side may be an output terminal, respectively, one side may be an output 
terminal, and the other side may be an input terminal, respectively. In one of the other 
side, like the change of the antenna used for transmitting and receiving shared, 
another can use the terminal of one side also for what is an input terminal or is an 
output terminal with an output terminal with an input terminal. 
[0012]And it has a control pin. The control signal for making connection is given to 
this control pin. It has only one control pin, and it can make a signal required for 
operation from an inside, such as making a complementary signal via an inverter, is 
provided with two or more control pins, and can give all signals required for operation 
from outside. 

[0013]And it may be such although it has other pins, such as a power pin which gives 
a ground pin and bias voltage in many cases. 

[0014]And integrated circuit composition is carried out and it has a pellet containing 
the input pad, the 1st and 2nd output pad, and control pad as a bonding pad. And in 
many cases, it may be such although the ground pad and the power supply pad are 
included out of this. If this pellet is constituted so that high frequency connection of 
the input pad may be alternatively carried out to the 1st output pad or 2nd output pad 
with the signal given to a control pad, the thing of various publicly known circuits can 
be used for it. When changing at high speed especially is called for and little power 
consumption is called for, what was constituted by junction-gate type FET is used on 
compound semiconductor pellets, such as GaAs. Here, although any, such as a PN- 
junction gate, a hetero-junction gate, and a Schottky barrier gate, may be sufficient 
as junction-gate type FET, Schottky barrier gated mode FET (MESFET) which is easy 



to make is used abundantly. 1 st junction-gate type FET that connects an input pad 
and the 1st output pad although many things are boiled also in that case and circuitry 
is possible. 2nd junction-gate type FET that connects an input pad and the 2nd 
output pad, 4th junction-gate type FET that connects junction-gate type FET, and 
the 3rd output pad and ground pad that connects the 1st output pad and ground pad 
in high frequency in high frequency is included, [ 2nd ] 1st and 4th junction-gate type 
FET is turned on with the control signal simultaneously given to a control pad. - OFF 
control is carried out, and 2nd and 3rd junction-gate type FET is constituted so that 
OFF-ON [ with the signal simultaneously given to a control pad ] to said 1st and 4th 
junction-gate type FET complementarily. 

[0015]As most characteristic point of this invention, and a high frequency input (or 
output) pin, Corresponding to the 1st output (or input) pin and all the 2nd output (or 
input) pin (or in part), they and a pellet are connected in high frequency, and it is not 
in said pellet and has a DC cut capacitor intercepted in direct current with 
SAKONDENSA parts like chip KONDEN of a different body. 

[0016]This DC cut capacitor And a high frequency input (or output) pin, Connection 
fixation of the electrode of the method of one is carried out to the inner part (portion 
by which a resin seal is carried out) of the 1st output (or input) pin or the 2nd output 
(or input) pin, respectively, and the wire bonding connection of the electrode of 
another side should just be made to be carried out to said pellet. Namely, the input 
pad as a bonding pad provided in the pellet, Although wire bonding connection of the 
1st output pad, the 2nd output pad, a control pad, the ground pad, etc. is carried out 
to a corresponding high frequency input (or output) pin, the 1st output (or input) pin, 
the 2nd output (or input) pin, a control pin, a ground pin, etc., The place in which the 
DC cut capacitor was formed among a high frequency input (or output) pin, the 1st 
output (or input) pin, and the 2nd output (or input) pin is connected to the electrode 
of another side of a DC cut capacitor without carrying out direct continuation to a pin. 
And to the pin which does not form a DC cut capacitor, it connects with a pin directly. 
[0017]Although the capacitor part article used for this DC cut capacitor can use 
various things, it must check and adopt the characteristic in high frequency. 
[0018] 

[Example 1] One example of this invention is described using a drawing. This switching 
circuit IC changes the high frequency signal of 900MHZ - 1.8GHZ, and drawing 1 is a 
top view showing switching circuit IC of this invention notionally. The same portion as 
the conventional switch IC shown in drawing 2 explains simple by attaching identical 
codes. The pellet 1 may be the same as the conventional thing. Although it is the 
thing which constituted MESFET as a switching element as a suitable example of 
junction-gate type FET on the GaAs substrate as an example, This invention is not 
limited to such a thing and could comprise other switching elements, such as 
MOSFET, a bipolar transistor, and a diode. 

[001 9]In the ground pin 3 in which the leadframe which assembles such a pellet 1 is 



connected with the island 2 and it, and a claim. It is the same as the conventional 
thing shown in drawing 2 including the input pin 4, the 1st output pin 5, the 2nd output 
pin 6, and the 1st and 2nd control pin 7 and 8 which are called a high frequency input 
(or output) pin, the 1st output (or input) pin, and the 2nd output (or input) pin, 
respectively. In order to carry a DC cut capacitor so that it may mention later, of 
course, the shape of the input pin 4 with necessity, the 1st output pin 5, and the 2nd 
output pin 6 may be changed. 

[0020]The pellet 1 is attached on the island 2 of a leadframe as usual, and — as the 
feature of this example — the input pin 4, the 1st output pin 5, and the 2nd output 
pin 6 — the chip capacitor which equipped the rear surface with the electrode as a 
capacitor part article near each inner end is attached as DC cut capacitor C1. This 
method of constructing and being the price should just adhere the electrode of the 
method of one of DC cut capacitor C1 with proper electroconductive glue, such as a 
solder and conductive paste. 

[0021 ]And as usual, the 1st and 2nd ground pad PG1 and PG2 are connected to the 
island 2 by wirebonding, respectively, and wire bonding connection of the 1st, the 2nd 
control pad PC1, and PC2 is carried out to the 1st and 2nd control pin 7 and 8, 
respectively. **. 

[0022]However, wire bonding connection of input pad PI, the 1st and 2nd output pad 
P01, and P02 is carried out on the surface (electrode of another side) of DC cut 
capacitor C1 attached on the input pin 4 and the 1st and 2nd output pin 5 and 6, 
respectively. Then, it closes by the resin 9 and is set to switching circuit IC20. 
[0023]Next, the directions for this switching circuit IC are explained. The external 
connection of this switching circuit IC20 grounds the ground pin 3, as shown in 
drawing 1, Since the input pin 4 contains DC cut capacitor C1, direct continuation of 
it is carried out to the antenna circuit 1 1, Since the 1st output pin 5 contains DC cut 
capacitor C1, direct continuation of it is carried out to the sending circuit 12, and 
since the 2nd output pin 6 contains DC cut capacitor C1, it should just carry out 
direct continuation of it to the receiving circuit 13. Then, switching control of the 
complementary control voltage signal is given and carried out to the 1st control pin 7 
and 2nd control pin 8. While MESFET to constitute gives and drives negative control 
voltage to a gate according to the switching circuit, Since the circuit is floating in 
direct current by the two direct-current cut capacitative elements C inside three DC 
cut capacitors C1 which become being the same as usual in a capacitor part article in 
a circuit, and pellets, positive H and L voltage signal can be given and controlled to 
the control pins 7 and 8. 

[0024]Since a DC cut capacitor is built in an output pin according to this switching 
circuit IC, external parts decrease and it is convenient. And the capacitor is not 
constituted in an expensive semiconductor pellet, and since it uses a chip, it does not 
serve as a big cost hike. 
[0025] 



[Effect of the Invention]Since a DC cut capacitor is built in like the above explanation 
according to the switching circuit IC of this invention, external parts decrease, and 
the miniaturization of a circuit apparatus, etc. become convenient. And since this DC 
cut capacitor is not constituted in an expensive semiconductor pellet but uses the 
capacitor part article of a different body, switching circuit IC does not become so 
expensive. 
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[Brief Description of the Drawings] 

[Drawing 1]The notional top view of switching circuit IC of this invention 1 example. 
[Drawing 2]The notional top view of the conventional switching circuit IC. 
[Description of Notations] 
1 Pellet 

4 Input pin (high frequency input (or output) pin) 

5 The 1st output pin (1st output (or input) pin), 

6 The 2nd output pin (2nd output (or input) pin), 

7 The 1st control pin 

8 The 2nd control pin 

20 Switching circuit IC (high frequency changeover switch circuit IC) 
C1 DC cut capacitor (chip capacitor) 
PI input pad 

P01 The 1st output pad 
P02 The 2nd output pad 
PC1 1st control pad 
PC2 2nd control pad 
PG1 The 1st ground pad 



PG2 The 2nd ground pad 

The Q1 1st MESFET (1 st junction-gate type FET) 
The Q22nd MESFET (2nd junction-gate type FET) 
The Q33rd MESFET (3rd junction-gate type FET) 
The Q44th MESFET (4th junction-gate type FET) 
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